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Abstract of JP2003073301 

PROBLEM TO BE SOLVED: To provide a 
neurotoxin toxicity-reducing agent and a 
medicinal composition containing the same. 
SOLUTION: This neurotoxin toxicity-reducing 
agent contains a peptide consisting of at least 
23 residues from its N-terminal among 
peptides expressed by the following formula 
(I): His-Ser-Asp-A-B-Phe-Thr-Asp-C-Tyr-D- 
Arg-E-Arg-F- Gln-G-Ala-Val-I-J-Tyr-Leu-K-L- 
M-Leu-N (I) (wherein, A is Ala or Gly; B is He 
or Val; C is Asn or Ser; D is Thr or Ser; E is 
Leu or Tyr; F and J are each Lys or Arg; I is 
Lys, Arg or Gin, provided that at least one of F, 
I and J is Arg; G is Met, Leu or nLeu; K is Asn 
or Ala; L is Ser or Ala; M is He or Val; and N is 
-NH2 or Asn-NH2 ) or its pharmaceutical^ 
permissible salt as an active ingredient. 
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(57) [Sft] 

[JB*¥S1 TB*(I): 
H i s-Se r-Asp-A-B-Phe-Th r-Asp-C-Ty r-D-Arg-E-Ar g-F-G I 
n-G-A I a-Va I - 1 -J-Ty r-Leu-K-L-M-Leu-N ( I ) 
(5t*U A 14, Ala XI4 Gly ; B 14, lie XI4 Val ; C 

li* Asn X(i Ser ; D(4, Thr 3U4 Ser ; E 14, Leu 
X(4 Tyr ; FRl/J 14, -tii-Fil Lys X(4 ArgSrTf: 
U U4Lys , Arg XliGIn «:Si"* f , F, I Rlf J CO 
t t— o(4 Arg ; G (4s Met, Leu XI4 nLeu ; 

K (4. Asn XI4 Ala ; L (4, Ser Xi± Ala; M (4, II 
e X<4 Val ; N (4, -NH2 X(4 Asn-NH2 5r^i" 0 )"Ctf 



to to to 

B E3 n 




5 y *-> « • 
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H i s-Se r - As p-A-B-Phe-Th r -As p-C-Ty r -D-A r g-E-A r g-F-G I n-G-A I a-Va I - 1 -J-Tyr-Le 
u-K-L-M-Leu-N ( I ) 



*e Xit Val ; N (i, -NH2 X<± Asn-NH 2 ?r^to )T-tj; 

[»*JH2] TE* (ID : 



(5t*. A li. Ala X«i Gly ; B it, He Xit Val ; C 

(i, Asn Xit Ser ; D(i. Thr X<* Ser ; E 14, Leu 
Xii Tyr ; F#t>*J <4, -til-fii Lys X<4 Arg^ 
U UiLys . Arg X<4Gln t^l"**, F, I J <T> 

'Ptt < t t— 3(4 Arg ; G (4, Met, Leu XI* nLeu ; 

K (4, Asn XI4 Ala ; L it, Ser X<4 Ala; M (4. II * 

H i s-Se r - Asp- A-B-Phe-Th r -As p-C-Ty r -D- A r g-E-A r g-F-G I n-G-A I a-Va I - 1 - J-Ty r -Le 
u_K-L-M-Leu-P-G I y-O-R (II) 
(^*> A 14, Ala XI* Gly ; B 14, lie X<4 Val ; C 

f4, Asn X<4 Ser ; D(4, Thr X(4 Ser ; E (4, Leu 
X(4 Tyr ; FRtfJ (4. -til -Ml Lys X<4 ArgSrTF 
L, U±Lys , Arg X<4Gln Z^-ftf, F, I Rtf J CO 
^fc < £ 4— oii Arg ; G it. Met. Leu XI4 nLeu ; 

K it, Asn X<4 Ala ; L it, Ser X<4 Ala; M it, II * 



*e XI* Val ; P 14, Asn XI4fL3M£&; 0 14, Lys, A 
rg, Lys-Arg, Arg-Arg Xitit^&it; R <4, ~0H X 
(4 -NH 2 Zm-fo JtvT^^U^^f KX(±f Olffl? 

IB** 3 1 TI£^: (III) : 



H i s-Se r-Asp-A-B-Phe-Th r -As p-C-Ty r -D-A r g-E-A r g-F-G I n-G-A I a-Va I - 1 -J-Ty r-Le 
u_K-L-M-Leu-N-G I y-O-P-Ty r-O-G I n-R-Va I -S-Asn-T-U (III) 



(k*K A it, Ala XI4 Gly ; B it. He X<4 Val ; C 20 
it, Asn Xit Ser ; Dit, Thr Xit Ser ; E it. Leu 
X<4 Tyr ; F, J. 0. P, Q, R, S, T it, friim Lys 
Xit Arg £tfL, U4Lys , Arg X(4Gin Sr^i"^, 
F, I SO* J *>^fc < t t>— OI4 Arg ; G it. Met, L 
eu Xit nLeu ; K (4, Asn X(4 Ala ;L it, Ser Xit 
Ala ; M it, lie X<4 Val ; N it, il^&GXlt Asn 
; U ii-OH X'4 -NH2 im-to ) "C^Sii* K 

»e»141B:T*Jo 
IB**! 5 ] ,3-T ^ n >f KO*«lliBHi-*^^ 

[»*JS 7 ] «*3S 1 - 6 OV^fil* 1 JHUK«<OSU 
[0 0 0 1 ] 

»L<(4, A»ftl»tt»*^^K (VIP) , TtftT 
f-U-Fy^ 7 -r-ifiSttft^^ K (PACAP) Xti-t 

[0 0 0 2 ] 

[f«*^ft#l] Harris IC «t I) ^ il riftttTSft 



^e>(TRH), »ffl?a*;v^e>ttffi*^-=e>(iJH-RH), * 

*)\, (grh) , so w& mm * * > at a a 

(CRH) tv^o/: tt* TSB * ^ * > ^lt^: 0 

ziibvmKitnffizmmK^n^mmm^t u 

^•CT-^tt^<4> KUiti-*»« • n 

^OiicB&ar^x., »«Ofcii>OiWli: LTTft#Ttt*« 
■&+0*Btel*3«#eii* CRH, GRH(CJ:^>GH. AC 

TH<7)55 v *i^fiST^^>cAMP^) COSttffcSrtiSt L. * 

-r^i?rra^L7^(Miyata A et al, Biochem Biophys Res 
Commun (1989), 164, 567-574) 0 fit, :o^7'f 
K(iTSft^>7T'— >H8r> ^ 7 — -tf (adnylate eye las 
e) 0*Stt^fc*«*i: LT^I?n/:C^^, T*# 
T-r'-lx- h ->^7— t'lSttft^"/-?" K (Pituitary Ad 
enylate CyclaseAct i vat ing Polypept ide, WT> PACAP 

[0 0 0 3 ] PACAP J: l)-<>*U35*S J: i)Sffi?n 

Kt LTjflL^^atSBIl 1 ^^ K (Vasoac 
tive Intestinal Peptide. WT\ VlPtf^i"*)***. 
^>o VIP(i»«3i^»»Sn*»ffi^^ K<7)-ttT* 
«), iBitWTitttSlta^f^ffltr^L^ PACAPON 
*Ji«*^027«^)T ^ /KBE?iJ(4VIPtft*!>rJiittL 
fclSitLt^io VIP<hPACAP(i, ^-/f 
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[0 0 0 4] — PACAP#tfVIP<7)1t!iU*>> &#rtU*3 

»«r«ttftffl t^n fkftiz k o T*£fcftffl k #»«rf* 
JB*ff*J#o--Sftfi3R CJ3LT. NOtfri"*) -e*i), 
3»fl£T-(± * <7) t tz Bf ^* J fc£ n T t» 

2^UB$^5H L k5JSLT^;i'**v^ b l"- b 
>T*> (onooO££UtS*v>#14£^1"o z<nW&<nfy 

[0 0 0 5] 4fc, N0t^#rtUTK±i-*N0*«;** 
(NO synthase, WT, NOSkffcl"*) iP)^£n> 3tt 

CHINOS (neuronal nitric oxide synthases WT> nNOS 

-e-^ft. Sl> fi, JffK, l> MUtflEt 

lffltenNOSk J: <iftfc, ft&SJNOS (endothelial nitric 
oxide synthase, J2lT\ eN0S)-e** o ^OffliiU 
jfrtffiftl^flEU jflLE^PSJUM^L-Cv^o nNOSS 
c/eNOSlik £ UfflfttU* ^ v ^ A -f * > Sr#Ski"£o 
^HOg^Siil^SNOS (inducible nitric oxide synt 
hase. J-ITF, rN0St#1--5))T-*^o C <7)g*Lf*(i3EU 
'J T$fflBa^T o *7 t — vCffftL ^ -> * * 

[0006] :ii^s^t^ i*u«e«nareui» 

4Lti^ tW^it-CW^OiinNOST-fc^o nNOS(inN0S 
Stfef tWR U i ^> Tffittft Sftio nN0S7&1±1L%« k 
l±, N0St«»LflMHt1-4»R*:*i*L. *<r>&<\* 

movant tx^mt^bux^tzii^x^n, m 

£#gfc£-*LTv*£ 0 &jb\ nNOSSttfM&K k LTii, 

fc, io-r«b < **<>*U£< cOnN0S*S1^LftK^ f £v^i 
[ 0 0 0 7] ^ilfenN0SiSttft«ll«-**N0*4Ui±nN 



(3) If RJ 2003-73301 

A" 

&<nt& *)t-£>*o i^&*>. »8a*M~aasLfc^^^ 
l T^sa^w* aBB&rt^a •> a * > ox a «ng ? 

[0 0 0 S] COnN0S(~P^1-&3KfU£i?ii:in vitro<7)^ 
10 XShUX^Z i> <F)X\±t£ < , in vivoT-t^IiEo^T 

^im^xffi&mzx&mmn&m&^Mft* 

k Jt« L TEtfJfcB*^*****-*" ^ - k ^ t*i:S 
&Ck£^1-&i<7>-C3j>£ 0 7;V7M>fT-S 

[0 0 0 9] kC^)T% frKPACAPS^IP^^^ Kk-r 

is «9 . :n^SfoH§Wil ^itr^^o ffilitf, pa 

CAPS tfV I KOft*tt ^ 5ft**¥ft «»jaflFffl 
ieNOSTSltftUJ: 4Stt* f H4-LTv^ k#x <bitTV^ 
^»^, C^-^li, PACAPSWlPOSfiUftffi^ N0SP1 

30 $>Z>o 

[OOlOlSot, N0S&*-i-D >\Z&<fr1ptf 
E^fe^lTV^PACAP^VIPiittffiSlttClM LT^W^^ 

14k liibttg^^f Kk ^H*MlSSrW?tU^1-»R^ 
«±4Sii-Cv»4^ 0 itz, PACAP, viPXii-t^K*1** f 
N0S^**rp»]L, tt»«»ttSrltfcTS**fcv» J )Ck()* 

[0 0 1 1] E?*, ***** «5*«14ffl*« 

fbffi (ALS) , ^'-^r>v>^, r;v^^Y^-S> ^ 
40 >^> h >^ottg^l±^S(^itLrfi^<7)?6^Sij7& ? . 



v 



[0 0 12] 
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(4) 4$BB2 003-73301 

[0013] [0014] -j-*fe*>. *3§fiS<4, UTO (1 ) - 

[WM*m$:-tZ>tztb<r>^m *#£B#t<b<4, ±E»H (7) *r««i-* 0 

H i s-Se r-Asp-A-B-Phe-Th r - Asp-C-Ty r -D- A r g-E-A r g-F-G 1 n-G-A I a-Va I - 1 -J-Tyr-Le 
u-K-L-M-Leu-N ( I ) 

(5t*> A <4, Ala X(4 Gly ; B f4, lie X<4 Val ; C *e 31(4 Val ; N (4, -NH2 Xt4 Asn-Nte £tf1- 0 )T'7f: 
<4, Asn X<4 Ser ; DI4, Thr Xli Ser ; E (4, Leu Zixhf?* Y<On N3fc<g4 l)^«t< £ t23JS*ri* 

Xli Tyr ; FSLKJ (4, -tit -Til Lys X<4 Arg*7p 70 <b 4' h KXtt*^**WlZH s S £ 

U UiLys > Arg X(4Gln Sr^i"^ F, I Rtf J *> 5tt Lt^*t4, »*?S1£f&T3iJo 

£ 6— 0(i Arg ; G (4, Met, Leu X<i nLeu ; [0 0 15] (2) TEst (II) : 

K (4, Asn Xfi Ala ; L f4, Ser X<4 Ala; M 14, II X 

H i s-Se r-Asp-A-B-Phe-Th r - As p-C-Ty r -D-A r g-E-A r g-F-G I rv-G-A I a-Va I - 1 -J-Ty r-Le 
u-K-L-M-Leu-P-G I y-G-R (II) 
A (4, Ala 3U4 Gly ; B <4, lie X«4 Val ; C *e X<4 Val ; P 14, Asn X<±it^*££*; 0 (4, Lys. A 
(4, Asn XI4 Ser ; D(4, Thr XI4 Ser ; E (4. Leu rg, Lys-Arg, Arg-Arg Xt4tt3MS£; R (4, -OH X 

X(i Tyr ; F&t/J (4. -til -Fit Lys XliArgtS* 14 -NH2 SrTp-fo IX'TfiZii*'*?* VXl±*<om¥M 

L, H4Lys , Arg X*4Gln fcjjrj-**, F, I Sc>' J CO S iL*a«r*S»4K»t LT**t4 , #*?#t£IS: 

^4r< £: i>— oti Arg ; G (4, Met, Leu X<4 nLeu ; 20 T#Jo 

K (4, Asn Xti Ala ; L 14, Ser X<4 Ala; M (4, II* [0 0 16] (3) Tffizt (III) : 

H i s-Se r -Asp- A-B-Phe-Th r - As p-C-Ty r -D- A r g-E-A r g-F-G I n-G-A I a-Va I - 1 -J-Tyr-Le 
u-K-L-M-Leu-N-G I y-O-P-Ty r-Q-G I n-R-Va I -S-Asn-T-U (III) 
(5t*, A 14, Ala X*4 Gly ; B 14, Me X!4 Val ; C (6) ££*<BJl)L&£jllU gS^SIttiiJ^^bS, 7 ;b 

(4, Asn XI4 Ser ; D(4, Thr Xf4 Ser ; E (4, Leu /<- * > V >*RX<4^ > ^ > h >*P|-C* 

X<4 Tyr ; F, J, 0, P, Q, R, S, T (4, -til-Mi Lys (5) EttOjfflo 

X<4 Arg *S*U I <4Lys , Arg X*4Gln Sr^i"^, (7) (1) - (6) m*r*i^UE«tf>*J£*A,-C 

F, I J O^Jfc< it-oii Arg ; G (4, Met, L ^^iiatto ttT, *«99i:o^TS<bi:Bffli:R 

eu XI4 nLeu ; K (4, Asn X<4 Ala ;L 14, Ser XI4 W1"£p 
Ala ; M <4, lie Xt4 Val ; N (4, ft^fS'&Xtt Asn iO [0 0 18] 

; U (4-OH X(4 -NH2 SrTjrfo ) X'Tr^iv&^y+Y [«9i^lS«<O^SR] *«KO»S#'fteT*JO#a«: 

[0 0 17] (4) a*UK±Silfc-»fbM*US < t 423»**^« f *^7 p f-K, X(4gr2?iJ#f- 1 |CE« 

Hi-^«*<50}6*5K"t:-**, (1) (2) ££14 (3) (7)7 ^ ;m&mfrh%&^7*Y<F>Cl£m\Z, ksnitz 

(5) /?-T^n>r KO*«UjgH1-^^0^*9B iDLfcT ^ > »E5!I*^ S:*-^^ KtA-6 c 

-e^o, (1), (2) S/c(4 (3) E*<7)»Jc [0 0 19] 

H i s-Se r-Asp-Xaa-Xaa-Phe-Th r-Asp-Xaa-Ty r-Xaa-Arg-Xaa-Ar g-Xaa-G I n-Xaa-A I a- 
Va I -Xaa-Xaa-Ty r-Leu-Xaa-Xaa-Xaa-Leu ( S£^!j§^- 1 ) 
Gly-Lys (E5!l#-»2) 
Gly-Arg (@£?)J#^ 3 ) 
. Gly-Lys-Arg (E5!l#*4 ) 
Gly-Arg-Arg (Sr2^iJ#^-5 ) 
Asn-Gly-Lys (E?"J#^- 6 ) 
Asn-Gly-Arg (@r2?iJ-#^7) 
Asn-Gly-Lys-Arg (HE?U*^ S ) 
Asn-Gly-Arg-Arg (E?fl*-?-9) 

G I y-Xaa-Xaa-Ty r-Xaa-G I n-Xaa-Va l-Xaa-Asn-Xaa (E?iJ#-?-l 0) 
Asn-G I y-Xaa-Xaa-Ty r-Xaa-G I n-Xaa-Va I -Xaa-Asn-Xaa ( Sfi^iJ 9^- 1 1 ) 
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[0020] ±ie^7'^ ^ /*czri, g 

:tif^ e ±ffi^V^ K<0C*Ja«i, -OH, 

[0 0 2 1 ] WWCIt PACAP38 (^7^ K 1 : E?fl 
, PACAP27 i*<-f*Y2 : E?U#*13) > VIP 

<^7*^K3 : EM#*14) , PACAPOfi§*f*'C**ArQ 
-PACAP38 (^7^K4 ; E?iJ#^-15) > PACAP- 1 i ke-pep 
tide K5 ; E?iJ**16) . Arg-PACAP27 

^K6 ; E?9#-?"17) , [A\V 5 ]-PACAP27 (^7^ K 
7 ; EyiJ»-?-18) &tf[A«,V5,N 9 ]-PACAP27 (^7^ K 
S ;E5iJS-^i9) . VIPOlS*^T*>^[G 4 ,l 5 ]-VIP 
^K9 ;E?»J#-f-20) &1>'[GM 5 ,S 9 ]-VIP (^^K 

io;ew§-2i) , vip^«a*tt»*#-e**vip*ia 

»tt«*#A (^7^K11 ;E?iJ*-^22) . VIPffilft« 
eiS'*#B (^^f- K12 ; E?iJ*-5§-23) > viPi^ia^14 
SI*#C C^^^K13; E?iJ#-^24) RtfVIPfcilM^tt 
»*#D (-^^K14 ; E9IJ#*25) > PACAP27<7>?5*1 
«14fS*#-C**PACAP27«ffi*ttlJl2»i*A (^7^ Kl 
5 ; E?!)#-^26) . PACAP27*lfi*14R*#B ¥ 
16 ; EW»*27) SO f PACAP271«iS*14li6*#C (^^ 
K17 ; E?iJ#-^28) , VIP/PACAPS5ltaie^^ 7^"/ 
K K18 ; E5!lflp*29) > PACAP short form 

(^7*^ K19 ; EyyfF-5-30) &C/VIP short form (^7* 

K20 ; E5J*-^31) *«**o 
[0 0 2 2] *§£W<r)7)V9 Z >RgBO»g»ttU» 

K(The Peptides) J »1#(1966^) [Schreder and Luhk 
e Ms Academic Press, NewYork, U.S.A.], £>h^l$ 
r^"/^K**J A#l*5t£1±<1975^)] 

aEfrUft7k»i£* DCCS, i£14^x 
f;W* (P-— h D7x-.;i/xxf.^S^ N-t Kd^*> 

SHUItuS, DCC-7fff^ (HON 
B, HOB t, HONSu) #tt^*ffiUJ:<9 

[ 0 0 2 3 ] *»WC*m*^*K£*li, ±tl<7)£ 

7 7*7 4 Xjfe, i 3tiift1B^7 7 y> > h U#ltT* 7 
[ 0 0 2 4 ] Wxtf, 7 7*7 -f XftK JAB*** 



5 



(i, ,PrfcftUt2. > ( ^PF-JUK (Merrif ield.R.BjO 
[Solid phase peptide synthesis, J. Amer.Chem.S 
oc.,85, 2149-2159 (1963)] lZfe\,\ »TOJ:^:Lt 
ffKtm^o if, Ct«7;/K (7<y££ 

70 **ffl*Kf&UJ: 0«:fc»*?-**o C^i:^lcLT- 
aBro^E9iJ***Lfc«, ^7^ K«:^«14«li^ 

[0025] ±u<nmtt&f&i~te^xm^biiz>T^m& 

-t?= K>f-"^»J!I (PAM^Si). ^>XtK'J;b7=> 

mm (BHAWflt) , r i j j*+)\-mm, ^m>xh 

KU^WIB (MBHA^fflSf) , 4-7^^f;l/7x/4v 

[0026] itz, a-r i ;&<n%m&£ LT 9 - 7 

(Fmoc) ^ffiffli" 

%t\ V U 7;u^nftK(TFA)C J:oT»IS3S»<s>RJi"C 
§£*><7)*> ? J: <> t -rh^rv*;i/**^^^(Boc)?rffi 
4 f ;b7 i-;i/T-l: ^ < K 
(PAMWJi) -yyit^m^t'izx^x 

[0 0 2 7] ±EO^fttCi5V^Tii, 7;^*^^ 

tltli, OTx-(i\ ^>v*;u+* ->*;i/--K^;u (Z) , 
t h il/ (Boc) > t-7^^^rv* 

(Aoc) , ^ v#-;b5j-*->*;u#— p-y 

40 h 'J 7^tn7-tfiK 7 ^ n < JU % o-— h 

[0 0 2 S] i7^, T ^ ygs^t.TN fflfXUtlfgSr* 
1-£&<?)> tRIxif, His, Tyr, Thr^ Lys, Asp. ArgSLK 
Serli, *^««0«**fRliL-C»<03ft'W* L 

nr^^Mt'±S7^ ✓ Kit^Tfx, 

(i, Wlxtf'<>v*^**v>^^ (Bom) , p-h;UJi> 
50 X)I/*^7I/ (Tos)x ^ > V ^ (Bzl) , ^>V^t^rv 
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(Z) , h 'J -1- tU^lfhi'L&o 
[0 0 2 9) SerRimirOTkK^li. 0O;U±\ -x^x^ 

wOlBH(i£ftr<ifr<'\, xxfMti:at4«t LT 

fc'cor n ^<> y>f •>* jbtf— jv, -x^;u 
* * •> * ^ 4: f^JKK** "b!SH£ S it* «4 t'* f ^ 

->*;U (Bzl) , 7h7tKDt'7^iK tert-yf-^3S 

[0 0 3 0] Tyr<03jC&£C0«K£fc LT.Ii, Mi If, 
^<>v;l/ (Bzl) „ rD^>-»*4->*/l'*-^ (B 
r-Z). v ^ n d ^ > v ;lx (Cl2-Bzl)> ^> v;V*3r->* 
;V (Z) , y-fcf-JK p- h > * — ^ (To 

lis #Jx<i\ ^>vii/**->*ii/*-/w (Z) , ^nn 
^>y>**v*^#-^ (Cl-Z), v^un^>>;u 

(Cl2-Bzlh t-7h + v*W-il/8 (Boc) „ p-h 
;Ujr.>*/V*-^ (Tos) gfc f* f *tf o 

[0 0 3 1 ] Arg^)f T-vV«^«flHfet LTti, 00 
xJi\ p- h > — ;u (Tos) . > v 

v.^;i/^;v (Z) > t -r 5^5j-*->*Ji/#— 

;v (aoc) tt&£wy<f e>n* 0 Asp^*>^##->)H6^ 

[ 0 0 3 2] -?-Olt!i<7)T ^ smcomt&t LT, TrpO 

;V**^>v^->;K 4-> h ^v-2,3,6- h l J > 'T-^^O 
-tf > — /K 2,2,2- b 'J * nnxf 

-iUJfc^^lffeil***, CO«lil^fT(i&v> 0 Me 

[ 0 0 3 3 ] *;i/5K*->;i/*(7)fttt^t<i, fi£*4& 

iSte-ffctt > IS iJ *** *> ^36 1 ^Klg t £ KI& S 

O 7 -f h\ 3t 

p-~ l>U7x;-iK N — t Ku^r y ^ h\ 

5-7 >u**;u*>-2, 3 - v*)^y^ < K*i<7) 

[ 0 0 3 4 ] ±EOBB«UU«t4EettT5 yatkRCJ 

j£) l-flJv**»flEfc LXlt, ^yf-K»*»*u*6ffl-e 
£4 t^T**iilfv^-rnTt J:^o Mil*, *E**fc«i 
t*7K<7)v^ ^^^;^AT ~ K (DMF) > v^-f-^x^ 
**vK (DMS0) , fefy>>, ?no*ji/A, 



(6) 4t 0 0 3 - 7 3 3 0 1 

:>'?ocm?> (DC^TF7kKD77> (TH 

>) >mh*)T Z V (HMPA)£i*£i?MaT\ *^^li2i 

[ 0 0 3 5] S^:. ±K»*5l£li, ^lx.(f'>' 
y^D^yj^;i/^y^ ^ K (DCC), *ibrKvW ^ 

<+z7iU, > y> 'j y y- * - n - k n * -> h 

[ 0 0 3 6 ] Wfciifc^y*- Ktt, ii#O^Sl^f*v^5i 
tl. »fin: (h^T^^o 0Oi(i\ deae— -t^n-x 

LH-20 , -t 7 r r-'y ? XG-25 % £<DftWi*u-? h ^'^ 
7 i - , •> y iy Yfrta £<r>ffitiS od 

S- •> 'J * t'OSffl ^ D 7 h 7 >f - , Kilffi 1 

d-7 h 7 i - iWflf^ii^o JLfS<7) J: -9 ic 

[ 0 0 3 7] ±IE^)J:^:LTfflS!L/:^yf KSl>*^ 
lis »e»ttfiTftffl«:*i-*o --T% 

^*tta»tt-C*!9. «x(f, (1994) 12, 19 

50 5-200 Ct«tSllTV^o W@*14[aT{tffl^ 
«i, nNOSfSrlt^PlWL, N0jg^Srjfp$lJ-f SCilUoT 
ttE4*e*tt S: f&T S -it 4 C t * f "C * 4 ft ffl ^> C t *: * I 

KimnLrmmLtcik, nNosstt, nos^i:, mam 

40 [ 0 0 3 8 ] *58W^)-^yf- KSOWSfftttMiSttfi 

Tftffl**i"^^ PACAPS</viP(cjt-<T-?-n-moig 

4rSS** T E«!>^il-So POxif, Arg-PACAP38 ^ Arg-PAC 
AP27 r(iL^i:i-4igS14T = 

LT^'K Cc7)vli:/i Pept ide Chemistry (1996) 249- 
252 HWESilTV*4 0 -HftflijU^y* K • ^>^*^K 
(i±ffrtUi3W^Ti$^*MCftlW?n4 J: •? CioTi^ 
A \ C (7) ft 15 1 Si % i 5: n M S % K O - o 76 f ^ y ^ ^ - -tf 
50 -e*4 0 Lfc* f oTCO-^y^^-HfUW1-4»e(i± 
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(7) 



" # 

g-tf^ES-igttSMi. PACAP* { #t-i.-^t±<0^. i ff^rt 

®&)tt$j)fkK^-tZ>mmWl*. PACAP&UWU.tt'^-Cig 
n^-tt@#14{£T^ffl$r^LTJ3t5, PACAPSS* 
#T-<±Arg-PACAP38 (^7"-7-K4 \ E5U#-?-16) , Arg-P 
ACAP27 ("<y^ K6 ; Se?iJ#^18) , PACAP27 StM^lt 
K-if-^A K15 : E?iJ##26) , PACAP27 

e»*#B K1 6 : E?tJ#^"27) , PACAP27 SSiS 

*ttfS*i*C K17 : E?IJ**28) , VIPBIOMIe-C 

l±[<3M 5 ,S»]-VIP K10 ! E?S#*22) UiS^T 

[0 0 3 9 1 iIfiJg^.?n/;N0* { i6@i--i> : »S#14* J Ba 
^OSK^B^frSS^&iS&WabJfcfl-i Ltttt^tt 

4. 

[0 0 4 0] *f§^<7)^7 ,; f- K <0*fi£-tB5-£.i.tf) 

3*4#SP, SP> 17'/*, 

IR3$fe4- o * <7> t L t 4 n U ffl -f 4 c t x- 

§ h o 01 x If. ftiftj 7 -f * A ^ - -f <> 7%i 

l^tSwt^li. 4fc, $:|gB^<75B^aa:» 
l±x BII*|.f> VII <fc o TBS^il^&lfcltB-lU't 4 - t 

[0041] ^f§^ogpifflfiS:i|&t;fflv^f>n4i!g^B«)U 
fl&4Witet$tI#%|f^ablf t>n*o 0Oxl±\ 

E*K5W> DtBSE-itJW. tf*»J, ift**K a»W«t 

t'^i$*D» tffloictfel*. R*23U t Ltii, 0U 
fl«, 6*, D--7>-h-;K t-->7'>, a-> 

til*. itiflflli LTI±, Witlf, xfT'j>I-?y* 
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-b;i/D-7^ Six D-T>-h-;u, f^F'J>, t: 

^p-7,t h y n4OTfp)iUo $in#J£ it 

^7 ;l/ ->^f ^-t^o-x^^y^A, ^ n x ^ ;u 

7^T^7>^> > □l/Xrn-;i/, h';x^y-;i-T< 
If miSltaiJ ; « x (f # U t ;u a - ;k # u fcf- ^ 

a»»|tLTli, 'J >KiS. BSffl, St®tf£, 

x;u^, ^07'^;-^ ^>y;n;V3-;K 7x 

n ju tr > s$ ^ f****f <b n a o 

[ 0 0 4 2 ] ^#§0^0^-7'^ KSV-f-^ifidOft-^iii, 

[Zi Sit***, t: hS:^tri«a»ft 

17, 0.1-100 /,g^ttfflt^:tWil^o 
[ 0 0 4 3 ] 

Tl£<7)7< 7K8e?"J*-W-t"5PACAP38, PACAP27, VIP 

(^■/f- K 1 - 3 ) Rtfdiifc J: ill§2g^n^>^7'f- K 
fgiffr (^*7 r ^ K4 - 2 1 ) u'rn?iilf0^7'f K 

50 tt-H, Cfi(i-NH2T**^o 
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[0 0 4 4 ] (1) *<-f* Y 1 : PAC/ 
H i s-Se r-Asp-G I y- 1 1 e-Phe-Th r-Asp-Se r-Ty r-Ser-Arg-Ty 
r-A r g-Lys-G I n-Met-A I a-Va I -Ly s-Ly s-Ty r-Leu-A la-Ala- 
Va 1-Leu-Gly-Lys-Arg-Tyr-Lys-GlrnArg-Va l-Lys-Asn-Ly 
s <E?U#*12> 

(2) s<-f* K2 : PACAP27 

H i s-Se r-Asp-G ly-l I e-Phe-Th r-Asp-Se r-Ty r-Se r-Arg-Ty 
r -A r g-Lys-G I n-Met-A I a-Va I -Lys-Lys-Ty r-Leu-A I a-AIa- 
Val-Leu (EyiJS-^13) 

(3) ^-7*^ K3 : VIP 

Hi s-Ser-Asp-Ala-Va I -Phe-Th r-Asp-AsrvTy r-Th r-A rg-Le 
u-Ar g-Lys-G I n-Met-A I a-Va I -Lys-Lys-Ty r-Leu-Asn-Se r- 
I le-Leu-Asn (E?«Jfp-^14) 

(4) s<-?1-Y4 I PACAPi£2gf$Arg-PACAP38 

H i s-Se r-Asp-G I y- 1 1 e-Phe-Th r-Asp-Se r-Ty r-Se r-A r g-Ty 
r-A rg-A rg-G I n-Leu-A I a-Va I -A rg-A r g-Ty r-Leu-A I a-A I a- 
Va I -Leu-G I y-A r g-A r g-Ty r-A r g-G I n-Arg-Va i-Arg-Asn-Ar 
g <Ey!l**l5) 

(5) ^^K5 : PACAPIgif^PACAP-like-peptide (st 
argazer-PACAP) 

H i s-Se r-Asp-G I y- 1 I e-Phe-Th r-Asp-Se r-Ty r-Se r-Arg-Ty 
r -A r g-Lys-G I n-Met-A I a-Va I -G I n-Ly s-Ty r-Leu-A I a-A I a- 
Va I -Leu-G I y-A r g-A r g-Ty r - A r g-G I n- A r g-Va I - A r g-As n-Ly 
s (EW»-»l6) 

(6) s<-7?- Y 6 : PACAPBJ*f*Arg-PACAP27 

H i s-Se r-Asp-G ly-l I e-Phe-Th r-Asp-Se r-Ty r-Se r-A r g-Ty 
r-A r g-A r g-G I n-Leu-A I a-Va I -A r g-A r g-Ty r-Leu-A I a-A I a- 
Val-Leu (Ir2?iJ«r#17) 

(7) ^7*f K7 ! PACAPf!S*ffc [A 4 , V s ] -PACAP27 

Hi s-Ser-Asp-Ala-Va I -Phe-Th r-Asp-Se r-Ty r-Ser-Arg-Ty 
r-Arg-Lys-G I n-Met-A I a-Va I -Lys-Lys-Ty r-Leu-A I a-A I a- 
Val-Leu (E?iJ#^18) 

(8) ^ -f* Y S : PkCmnmW [A 4 , V 5 , N 9 ] -PACAP27 

H i s-Se r-Asp-A I a-Va I -Phe-Th r-Asp-Asn-Ty r-Se r-Arg-Ty 
r-A r g-Lys-G I n-Met-A I a-Va I -Lys-Lys-Ty r-Leu-A I a-A I a- 
Val-Leu (E?iJ#-?-19) 

(9) : VIPl§2lf$:[GM 5 ]-ViP 

Hi s-Se r-Asp-G iy- 1 I e-Phe-Th r-Asp-Asn-Ty r-Th r-A rg-Le 
u- A r g-Lys-G I n-Met-A I a-Va I -Lys-Lys-Ty r-Leu-Asn-Se r- 
I le-Leu-Asn (E51J#*20) 

(10) K10 I VIPfS*ft:[6 4 , l 5 ,S 9 ]-VIP 

Hi s-Se r-Asp-G ly-l I e-Phe-Th r-Asp-Se r-Ty r-Th r-A rg-Le 
u- A r g-Lys-G I n-Met-A I a-Va I -Lys-Lys-Ty r-Leu-Asn-Se r- 
I le-Leu-Asn (EWf^l) 

(11) ^^Kn :viP*iS*ttl«**A 

Hi s-Se r-Asp-A I a-Va I -Phe-Thr-Asp-Asn-Ty r-Th r-A rg-Le 
u-A rg-A r g-G I n-Leu-A I a-Va I -A rg-A rg-Ty r-Leu-Asn-Se r- 
I le-Leu-Asn-Gly-Lys (E5iJ#^22) 

(12) Ki2 : viPXttSttttVtis 

H i s-Se r-Asp-A I a-Va I -Phe-Th r-Asp-Asn-Ty r-Th r-A rg-Le 
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u-A r g-A r g-G I n-Leu-A I a-va^A r g-A r g-Ty r -Leu-Asn-Se r - 
I le-Leu-Asn-Gly-Lys-Arg (E^JS-^23) 

(13) ^*7'^ K13 : VIPiStS^14lg2gf$C 

Hi s-Se r-Asp-A I a-Va I -Phe-Th r-Asp-Asn-Ty r-Th r-A rg-Le 
u-Ar g-Ar g-G I n-Leu-A I a-Va I -A rg-A rg-Ty r -Leu- Asn-Ser- 
I le-Leu-Asn-Gly-Arg-Arg (E?iJS : -?-24) 

(14) Ki4 : v\p&iMmmmfeo 

Hi s-Se r-Asp-A I a-Va I -Phe-Th r-Asp-Asn-Ty r-Th r-A rg-Le 
u-A rg-A r g-G I n-nLeu-A I a-Va I -A rg-A rg-Ty r-Leu-Asn-Se r 
JO -I le-Leu-Asn-Gly-Arg-Arg (B£?iJ#^25) 

(15) s<7'+ K15 : PACAP27 »i£*i4tS*ttA 

Hi s-Se r-Asp-G I y- 1 1 e-Phe-Th r -As p-Se r-Ty r-Se r-Arg-Ty 
r - A r g-A r g-G I n-Leu-A I a-Va I - A r g-A r g-Ty r -Leu- A I a-A I a- 
Va 1 -Leu-G I y-Lys ( E?"JS^26) 

(16) i~f* K16 ! PACAP27 ffilK&ttiflSXttB 

H i s-Se r-Asp-G I y- 1 I e-Phe-Th r-Asp-Se r-Ty r-Se r-A rg-Ty 
r -A r g-A r g-G I n-Leu-A I a-Va I -A r g-A r g-Ty r -Leu-A I a-A I a- 
Val-Leu-Gly-Lys-Arg (E?U#-^27) 

(17) Ki7 : pacap27 ^m&mmm 

20 Hi s-Se r-Asp-G ly-l I e-Phe-Th r-Asp-Ser-Ty r-Se r-Arg-Ty 
r-A rg-A rg-G I n-Leu-A I a-Va I -A r g-A r g-Ty r -Leu-A ! a-A I a- 
Va I -Leu-G I y-Arg-Arg ( E?'J#*28) 

(18) K18 : VIP/PACAP ^iSS14^>-7^*/^ K 
H i s-Se r-Asp-A I a-Va I -Phe-Th r-Asp-Asn-Ty r-Th r-A rg-Le 
u-A r g-A r g-G I n-nLeu-A I a-Va I -A rg-A rg-Ty r-Leu-Asn-Se r 
- 1 I e-Leu-Asn-G I y-A rg-A rg-Ty r-A rg-G I n-A rg-Va I -A rg-A 
sn-Arg (E?«S 
-§•29) 

(19) s<-f* K19 : PACAP short form 

30 Hi s-Se r-Asp-G ly-l I e-Phe-Th r-Asp-Se r-Ty r-Se r-A rg-Ty 
r-A r g-Lys-G I n-Met-A I a-Va I -Lys-Lys-Ty r-Leu 

(20) ^*7^ K20 : VIP short form 

H i s-Se r-Asp-A I a-Va I -Phe-Th r-Asp-Asn-Ty r-Th r-A rg-Le 
u-A r g-Lys-G I n-Met-A I a-Va I -Lys-Lys-Ty r-Leu 

(E?|J#-^31) 

(21) ^*7 # -f- K21 : PACAPtt£f£PACAP-like-peptide (s 
t ingray-PACAP) 

H i s-Se r-Asp-G I y- 1 I e-Phe-Th r-Asp-Se r-Ty r-Se r-Arg-Ty 
40 r-A r g-Lys-G I n-Met-A I a-Va I -Lys-Lys-Ty r-Leu-A I a-A I a- 
Va I -Leu-G I y-Lys-A rg-Ty r-Lys-Pro-Lys-Arg-Arg-Asn-Se 
r -G I y-A r g-A r g- Va I -Phe-Ty r 

(Eyy**32) 

[ 0 0 4 5 ] [£tfeffil 2 ]PACAPS^VlP|figf$COnN0SPl 

itm LTPACAPStA/IP^^nN0Srfl«fSt4^^lt Ltz 0 5 
% ^ "7 Mif a 5 % $fr£fr ^ v jftuf a"* Du I becco' s mo 
50 dif ied minimum essential medium (DMEM) (ZX , PCI 2 
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(9) 



(£5% C02 /95% a\i(T>migWKTCI,z<&oXl%m 

24well**-ru- H:T«HE«ffl8&**if*L. (10 
s cells/well) , *ttWl-C««tfcPACW38, PACAP2 

-7-Kl -~7) <oSft7i:i^>T^>* 5 >KT-*iJ»Lfc 

U(i2, 3-Diaminonapthalenerfgffl L, £ d^K^t 
femaSrSiSK-f + > t LTt^diL/Co HI 

[ 0 0 4 6] HI *»f>9!«ba»&J: 0 PACAPSO'PACAP 
SfzfffcjFffft Lfc*fr, nNOStSfcfelifS: < «r *) , S^nNOS 
la^TSts^-^LTo^o — VIPStWlPR-igttriqSfft 
L tnNOSStt<oWWI*«B* biltztf, PACAP& 

ACAP&lKVIPUfrtL, ^ril^fiKOm^^^^^'rimS 
HfiSttS:*t*Ct* , Wt!J'l?*-9fc, — *, VIPIS- 
igf$<7)T PACAP§^#^.f0l4^iiSnS-e^VIP|gj» 
ft, tajxlf, ^"/f- K7JiVIP{Cjt-«T^v»nN0S^SIJf$ 
mZffiLtZo JaULtttt***, *»*OPACAPR0«VIPI» 
jgtffc U linNOSPPSJ itm^mtbh n , # U PACAPfSigfl; U 

[0 0 4 7] [ftffiffl 3 ] N0j£±i &ff -<-7-^ K«»= J: 

*J£0!I2 tmi3UCSB«LfcPC12^giifflfl&K^;U* 5 >g£ 

do- 3 m) *$aiu *w»u*±sn*No**-^ >; 

>^*L^o |b]B#U, PACAP®.t>*VIP, aklHCNOSPlSSiJ (L 
-NAME) S-}SSDL^J-l^-<7)N0M^UO^-r 

Wmi:J:o-CiFIL^. ±fc, 5 >®eUPC12 

mm z mmmmni-i, m\- , wpacaps uv i pis-* 

ft £ i!sjQ L, -f-O f*<7)*ffl ja?E^4- * ^« 1:0 ^ x i> m 

[0 0 4 8] m2frbWbfr%£ -9 K, * r 'i'* 5 >B£i$. 
*D U J: 5 JUS* U i "7 ft 2 ffif WnNOSiSIt** «B £ il 
PACAPS. 0"*VIP5r i.^*D L fcp-C'i 3 > h n - ;w t £ u> 7*- 
* =r^ L, PACAP80*VIPU<fc Z>rMS&i&VWffl%:iimU 
$31, N0(Oa^.* J ^filC^Px. Cj^t-5> CH^f>*tio 
tzo ttz. PACAP»*«S0Lfc»^-(Cli, N0SK*jpJ-e* 
* L-NAME^jSJf)n L fc» # t HttON0e£W)«Sb* & ^ 

fl&SEMWja!)^* a^-^o fro 

[0 0 4 9] [mmm 4 ] ,3-7 ;nf ki: ± &8bi&?e 

NO^T^-y/N^-^-fi^Jilli: ?^Ti>'B ,3-7* 5 D -f 
1-*^»**Wt-f*i 1 1 U 150*11, ,?-7;Df K 

c £ o TWSffliaoanajE*** cj:t tins l tz B 
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[0 0 5 0] *JSCT2^mU*S«L^PC12^»: ( ?- 

7;Df K (,3-7 ; O 4 Kl-42, T J >) il >^7*5> 'f 
K* (10- 3 M) 5-»gtDL, 48^F^*§^L. 

g/mLOSST-^24B#Kfluia:31^if ti*ft (,3>-h 
«iti:^ftL^7 -f 7--J JWftJ aBfe5E 

««U J: 9-cn«^tftaiSii.*fLK-yk Koyt-f 
y^Jii-r-SC tCiot^i? 'J > ^'L/.o If ilfe(± 3 a 

DMEM, 0.25%^^lfllf*Sy-'0.25%^ff-'!7 >ifil?###DM 
EM, -?-LT0.2,uM -(■>-> j. >; > g-WttHart DMEM^ffl^: 
L, ,?-7^Df KUi4aU&5E*ttltLfco ^WfS* 
r l3?to 0. 2// M 'f- > ■> 'J >-g-*felfiljSSf>'0.25% 
^•7Jfll?fSy : "0.25%gf^ff f vmitS-WDMEMUii^-C 
ti, n > h □ - ;ui*B?.|| ( ( ?_t b-f KitiSDDS) t 

tL-„ DMEM 5%*-*Jto»Stf5%«±ff- I >->IH»£ 

^•DMEM'fT-iOPC^^gJfflflaii, 48B#^f5:UioV>T t 

^*(6f5!lt;i5t^-CI±, 0.2^M -f > v j. 'J > ^*Jt?*DME 
M^rffl^ 1 ^ i t i:L?to 
[0 0 5 1 ] [HJfetfJ 5 ] «@^-7"^ KPACAP27U X Z> 

Htef?0 4 t|B]^iCPC12aBaaSr*tSLT,3-T 5 D -f K£ 
V^SOL, -5-<0|^Utt^7'^ KPACAP27 : r*l¥?-^-C / 3- 

4 r-m-fo ,3-T iD-f K<7)ffffiTT-(i^B#fl«)(ZfflB|7!i J 

> hn-Jl/t |H]ftT**> o/:. C CO C t ^ 'bPACAPP.Ii® 
40 *T?S*i-WS*14fi:Tf^ffl$- ,3-T 5 n -f KicJtLT 

[0 0 5 2] [*iSW6] #i"-/f K«0,3-7?D 

1-«ft»%, H*&f?IJ2 ilWcf!§aLfcPC12Jg?&fflS&KT 
;Df K(50,«M) t^ttPACAPRIJIItg^-7'f- K 
Kl , 2, 4, 5, 7, 8, 15, 16, 17, 19^(^21) , 
VIPMiSWi^T'-?- K (^7*^K3, 9, 10, 11, 12, 1 
3, 14, 188.0*20) t'&^v^SDL, WST-8jS i: X o T±ffl 

50 i;o^rtt«flHt*(Tofc 0 K4«»e«ttB: 
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?7^ 



(10) 



3£^7'^ K£j£JDL£PC12i|fflli&i::fe^-C, ^MS-^7 - ?- K 

fttisirasi •) <>aM&£#s£a«sv* (p < cos) mitzn* 



2 {-7pi-„ 
[0 0 5 3] 
[fU] 

PACAP BSaWS'*^ H (10-9M) 
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^y^H 8 


+ 


H 1 


+ 


l-?* H 15 


+ 


H 2 


+ 


H 16 


+ 


H 4 


+ 


H 17 


+ 


5 


+ 


K 19 


+ 




+ 


K 21 


+ 


7 


+ 







[0 0 5 4 ] 



<+, /><0.05 »«'<7 r ^KS*JD8iJ±UT) 

[*2] 

VIP BMttM'V/*' K (10 7 M) 





tMSWttttTfWB 










H 12 


+ 


3 


+ 


h* 13 




^T^K 9 




H 14 


+ 


H 10 


+ 


18 




H 11 


+ 


^y^H 20 





(+. i>< 0.05 WJS^^ KS*»U8 tttUT) 



[0 0 5 5] [ftjfcffl 7 ] n^-ri- KPACAP27, VIP, 
human i n, 40^£1£cAMP8g*ttU J: **Mi#14ftTtt 

$inL> -?-cO|^(-#$2^7"^ KPACAP27, VIP. human i 
n, «BU4iaai4cAMP|»ilH*:*:ft**#S*-C ( 9-T 5of 

5EKov»-CM\ WST-8 SUiSffflfl&ffegFflfifcfr^ $fflB& 

m 5 C^i-o ,3-7 5 n 4 KffftT-etJfi 7fiJ(75fflfl&* s 
5E*Lfc. — cAMP»l*#:-C**dibutyryl-cAMPS:* 

#14ffiTf$ffl**fifE$H^o tfc, PACAP27(10" 9 M) t 
a*«r»e*ttttfcTftffl*W«fl-* Lfc« PACAP«(icAM 
PO±#«r/rLTf J Pffl?-^i-- ti ? a63iti>l.^ w 

m&miint&^-f* y<d,3-t $ o 4 K(c*ij-r*tts* 

Itl&Tffcffl t> CAMP4- ^ L 4 <75 3> RT^-ft ^rftLT -*0 
HC, PACAP270$SttML-£%T**VIPiPACAP2 

7 J: h fcSMfcttffiutjP^-TS n-f KU J: 4#g*ttflST 

I^KT-*^ human in (Proc Nail Acad Sci USA (2001) 9 

8 (11) 6336-6341) UOV>T fc**g*1£ttTftffl*tfcW ' 
L£**, -*>(i I9PACAP27J: h fc&JftliSjU^fc <r><r)ft&m 

[0056] [£%0o s ] ^$i^7'^ Kaoa* t t*e 

2 tp]^ICPC12SSI8&^ig^L-C,9-T 5 □ * K£ 50 



fco WST-8iSUioTifflBa?S«rlfffiL, /?-T $ a 1" KU 

i;jF-f 0 #S^7'-f- KPACAP(±S*TS^»i»g 

10- 19 MICio^Tfll^5«t)T-*o7to 4*:, VlPfcJtU^ 
*«« U # v» -c 5* f&Tfeffl * * L o C<DC 

tfrh, PACAPIiVIPtit LX&% < t 4-^l±i6AT- 
£ ttfcTft ffl * * w fc R » - ? it o 

[0 0 5 7 ] [*iSj<?iJ9] ( ?-rsn-f KCJ:S*^< 

— I- UTio5f L ( 2 X 10 s cells/well). 10" 5 MW,?-7 

K*«61lOL, •f-^Pg^cAMPlSS^dO- 4 M)tt*$i 
^ -7"f- KPACAPdO- 9 M) $r & * i.lsJjD L T T ** h - > X M 

X-h Z> Ac-DEVD-AMC SrfflvT^To fco •t'Wftf r d 
7 1-Tp-to ,3-7 < D ^ K<7)^iDUioT*X/N---t*- 
3C0ig1±(±|S]±1-.5>/6\ cAMPifjf^Wi^JjPUioTCCO 
ftffl(i¥L<«55fl:?ii.fco ttg^^ KPACAP 

oi^in U i •=» T 1 3EikX~ li ft v> 50JJOWl«iai* u- ^ 

t< # < M4- l t o 4 nrsge^^pg ? n fc 0 fc*r u , :« 
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(11) &ffl2 003-73301 

19 A § 

[0 0 5 8] MSf>VXIifP*i:W^T'*^o 

i^^o^] *5tw(r>n&m?i&Tmii. w&®m$L [0059] 

SEQUENCE LISTING 



<110> ITOHAM FOODS INC. 

<120> Pharmaceutical composition having neu rot oxici ty- reducing action 
<130> P01-0945 
<160> 32 

<170> Patent In Ver. 2. 1 
<210> 1 
<211> 27 
<212> PRT 

<213> Artificial Sequnece 
<220> 

<223> Synthetic Peptide 
<220> 

<221> PEPTIDE 
<222> 4 

<223> Xaa represents Ala or Gly 
<220> 

<221> PEPTIDE 
<222> 5 

<223> Xaa represents lie or Val 
<220> 

<221> PEPTIDE 
<222> 9 

<223> Xaa represents Asn or Ser 

<220> 

<221> PEPTIDE 
<222> 11 

<223> Xaa represents Thr or Ser 
<220> 

<221> PEPTIDE 
<222> 13 

<223> Xaa represents Leu or Tyr 
<220> 

<221> PEPTIDE 
<222> 15 

<223> Xaa represents Lys or Arg 
<220> 

<221> PEPTIDE 
<222> 17 

<223> Xaa represents Met or Leu or nLeu 
<220> 

<221> PEPTIDE 
<222> 20 

<223> Xaa represents Lys or Arg or Gin 
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(12) 



^2 0 0 3-7 3 3 0 1 



27 



<220> 

<221> PEPTIDE 
<222> 21 

<223> Xaa represents Lys or Arg 
<220> 

<221> PEPTIDE 
<222> 24 

<223> Xaa represents Asn or Ala 
<220> 

<221> PEPTIDE 
<222> 25 

<223> Xaa represents Ser or Ala 
<220> 

<221> PEPTIDE 
<222> 26 

<223> Xaa represents Me or Val 
<400> 1 

His Ser Asp Xaa Xaa Phe Thr Asp Xaa Tyr Xaa Arg Xaa Arg Xaa Gin 

15 10 15 

Xaa Ala Val Xaa Xaa Tyr Leu Xaa Xaa Xaa Leu 



<210> 2 
<211> 2 
<212> PRT 

<213> Artificial Sequnece 
<220> 

<223> Synthetic Peptide 
<400> 2 
Gly Lys 
1 

<210> 3 
<211> 2 
<212> PRT 

<213> Artificial Sequnece 

<220> 

<223> Synthetic Peptide 
<400> 3 
Gly Arg 
1 

<210> 4 
<211> 3 
<212> PRT 

<213> Artificial Sequnece 
<220> 

<223> Synthetic Peptide 
<400> 4 
Gly Lys Arg 



20 



25 
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<210> 5 
<211> 3 
<212> PRT 

<213> Artificial Sequnece 
<220> 

<223> Synthetic Peptide 
<400> 5 
Gly Arg Arg 
1 

<210> 6 
<211> 3 
<212> PRT 

<213> Artificial Sequnece 
<220> 

<223> Synthetic Peptide 
<400> 6 
Asn Gly Lys 
1 

<210> 7 
<211> 3 
<212> PRT 

<213> Artificial Sequnece 
<220> 

<223> Synthetic Peptide 
<400> 7 
Asn Gly Arg 
1 

<210> 8 
<211> 4 
<212> PRT 

<213> Artificial Sequnece 
<220> 

<223> Synthetic Peptide 
<400> 8 

Asn Gly Lys Arg 
1 

<210> 9 
<211> 4 
<212> PRT 

<213> Artificial Sequnece 
<220> 

<223> Synthetic Peptide 
<400> 9 

Asn Gly Arg Arg 
1 

<210> 10 
<211> 11 
<212> PRT 

<213> Artificial Sequnece 
<220> 



(14) 



?fg3 2 003-73301 



<223> 




<220> 

<221> PEPTIDE 
<222> 2 

<223> Xaa represents Lys or Arg 
<220> 

<221> PEPTIDE 
<222> 3 

<223> Xaa represents Lys or Arg 
<220> 

<221> PEPTIDE 
<222> 5 

<223> Xaa represents Lys or Arg 
<220> 

<221> PEPTIDE 
<222> 7 

<223> Xaa represents Lys or Arg 
<220> 

<221> PEPTIDE 
<222> 9 

<223> Xaa represents Lys or Arg 
<220> 

<221> PEPTIDE 
<222> 11 

<223> Xaa represents Lys or Arg 
<400> 10 

Gly Xaa Xaa Tyr Xaa Gin Xaa Val Xaa Asn Xaa 
1 5 10 

<210> 11 
<211> 12 
<212> PRT 

<213> Artificial Sequnece 
<220> 

<223> Synthetic Peptide 
<220> 

<221> PEPTIDE 
<222> 3 

<223> Xaa represents Lys or Arg 
<220> 

<221> PEPTIDE 
<222> 4 

<223> Xaa represents Lys or Arg 
<220> 

<221> PEPTIDE 
<222> 6 

<223> Xaa represents Lys or Arg 
<220> 

<221> PEPTIDE 
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(15) 



2003-73301 



27 

<222> 8 

<223> Xaa represents Lys or Arg 



28 



<220> 

<221> PEPTIDE 
<222> 10 

<223> Xaa represents Lys or Arg 
<220> 

<221> PEPTIDE 
<222> 12 

<223> Xaa represents Lys or Arg 
<400> 11 

Asn Gly Xaa Xaa Tyr Xaa Gin Xaa Val Xaa Asn Xaa 

1 5 10 

<210> 12 
<211> 38 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Synthetic Peptide 
<400> 12 

His Ser Asp Gly I le Phe Thr Asp Ser Tyr Ser Arg Tyr Arg Lys Gin 

15 10 15 

Met Ala Val Lys Lys Tyr Leu Ala Ala Val Leu Gly Lys Arg Tyr Lys 

20 25 30 

Gin Arg Val Lys Asn Lys 
35 

<210> 13 
<211> 27 
<212> PRT 

<21 3> Artificial Sequence 
<220> 

<223> Synthetic Peptide 
<400> 13 

His Ser Asp Gly lie Phe Thr Asp Ser Tyr Ser Arg Tyr Arg Lys Gin 

1 5 10 15 

Met Ala Val Lys Lys Tyr Leu Ala Ala Val Leu 

20 25 

<210> 14 
<211> 28 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Synthetic Peptide 
<400> 14 

His Ser Asp Ala Val Phe Thr Asp Asn Tyr Thr Arg Leu Arg Lys Gin 

15 10 15 

Met Ala Val Lys Lys Tyr Leu Asn Ser He Leu Asn 
20 25 
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(16) #§§2003-73301 

29 

<210> 15 
<211> 38 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Synthetic Peptide 
<400> 15 

His Ser Asp Gly. I le Phe Thr Asp Ser Tyr Ser Arg Tyr Arg Arg Gin 

15 10 15 

Leu Ala Val Arg Arg Tyr Leu Ala Ala Val Leu Gly Arg Arg Tyr Arg 

20 25 30 

Gin Arg Val Arg Asn Arg 
35 

<210> 16 
<211> 38 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Synthetic Peptide 
<400> 16 

His Ser Asp Gly I le Phe Thr Asp Ser Tyr Ser Arg Tyr Arg Lys Gin 

15 10 15 

Met Ala Val Gin Lys Tyr Leu Ala Ala Val Leu Gly Arg Arg Tyr Arg 

20 25 30 

Gin Arg Val Arg Asn Lys 
35 

<210> 17 
<211> 27 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Synthetic Peptide 
<400> 17 

His Ser Asp Gly I le Phe Thr Asp Ser Tyr Ser Arg Tyr Arg Arg Gin 
1 5 10 15 



Leu Ala Val Arg Arg Tyr Leu Ala Ala Val Leu 

20 25 

<210> 18 
<211> 27 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Synthetic Peptide 
<400> 18 

His Ser Asp Ala Val Phe Thr Asp Ser Tyr Ser Arg Tyr Arg Lys Gin 

15 10 15 

Met Ala Val Lys Lys Tyr Leu Ala Ala Val Leu 
20 25 

<210> 19 
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(17) 



3J 

<211> 27 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Synthetic Peptide 



• 3 



#H2003-7330J 



<400> 19 

His Ser Asp Ala Val Phe Thr Asp Asn Tyr Ser Arg Tyr Arg Lys Gin 

15 10 15 

Met Ala Val Lys Lys Tyr Leu Ala Ala Val Leu 
20 25 

<210> 20 
<211> 28 
<212> PRT 

<213> Artificial Sequence 
j <220> 

<223> Synthetic Peptide 
<400> 20 

His Ser Asp Gly I le Phe Thr Asp Asn Tyr Thr Arg Leu Arg Lys Gin 

1 5 10 15 

Met Ala Val Lys Lys Tyr Leu Asn Ser lie Leu Asn 

20 25 

<210> 21 
<211> 28 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Synthetic Peptide 
<400> 21 

His Ser Asp Gly I le Phe Thr Asp Ser Tyr Thr Arg Leu Arg Lys Gin 
; 15 10 15 

Met Ala Val Lys Lys Tyr Leu Asn Ser lie Leu Asn 
20 25 

<210> 22 
<211> 30 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Synthetic Peptide 
<400> 22 

His Ser Asp Ala Val Phe Thr Asp Asn Tyr Thr Arg Leu Arg Arg Gin 

15 10 15 

Leu Ala Val Arg Arg Tyr Leu Asn Ser lie Leu Asn Gly Lys 
20 25 30 

<210> 23 
<211> 31 
<212> PRT 

<213> Art if i.cial Sequence 
<220> 
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t^^^pt ide 



(18) 3$g)2 003-73301 

33 

<223> Synthet i^Teptide 
<400> 23 

His Ser Asp Ala Val Phe Thr Asp Asn Tyr Thr Arg Leu Arg Arg Gin 

15 10 15 

Leu Ala Val Arg Arg Tyr Leu Asn Ser lie Leu Asn Gly Lys Arg 
20 25 30 

<210> 24 
<211> 31 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Synthetic Peptide 
<400> 24 

His Ser Asp Ala Val Phe Thr Asp Asn Tyr Thr Arg Leu Arg Arg Gin 

1 5 10 15 

Leu Ala Val Arg Arg Tyr Leu Asn Ser I le Leu Asn Gly Arg Arg 
20 25 30 



<210> 25 
<211> 30 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Synthetic Peptide 
<400> 25 

His Ser Asp Ala Val Phe Thr Asp Asn Tyr Thr Arg Leu Arg Arg Gin 

15 10 15 

Ala Val Arg Arg Tyr Leu Asn Ser I le Leu Asn Gly Arg Arg 
20 25 30 

<210> 26 
<211> 29 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Synthetic Peptide 
<400> 26 

His Ser Asp Gly I le Phe Thr Asp Ser Tyr Ser Arg Tyr Arg Arg Gin 
15 10 15 

Leu Ala Val Arg Arg Tyr Leu Ala Ala Val Leu Gly Lys 
20 25 

<210> 27 
<211> 30 
<212> PRT 

<2 1 3> Artificial Sequence 
<220> 

<223> Synthetic Peptide 
<400> 27 

His Ser Asp Gly lie Phe Thr Asp Ser Tyr Ser Arg Tyr Arg Arg Gin 
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(19) ftH 2003-73301 

35 A A 

5 

Leu Ala Val Arg Arg Tyr Leu Ala Ala Val Leu Gly Lys Arg 
20 25 30 

<210> 28 
<211> 30 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Synthetic Peptide 
<400> 28 

His Ser Asp Gly lie Phe Thr Asp Ser Tyr Ser Arg Tyr Arg Arg Gin 

15 10 15 

Leu Ala Val Arg Arg Tyr Leu Ala Ala Val Leu Gly Arg Arg 
20 25 30 

<210> 29 
<211> 38 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Synthetic Peptide 
<400> 29 

His Ser Asp Ala Val Phe Thr Asp Asn Tyr Thr Arg Leu Arg Arg Gin 

1 5 10 15 

Ala Val Arg Arg Tyr Leu Asn Ser lie Leu Asn Gly Arg Arg Tyr Arg 

20 25 30 

Gin Arg Val Arg Asn Arg 
35 

<210> 30 
<211> 23 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Synthetic Peptide 
<400> 30 

His Ser Asp Gly He Phe Thr Asp Ser Tyr Ser Arg Tyr Arg Lys Gin 

1 5 10 15 

Met Ala Val Lys Lys Tyr Leu 

20 

<210> 31 
<211> 23 
<212> PRT 

<213> Artificial Sequence '■ 
<220> 

<223> Synthetic Peptide 
<400> 31 

His Ser Asp Ala Val Phe Thr Asp Asn Tyr Thr Arg Leu Arg Lys Gin 

15 10 15 

Met Ala Val Lys Lys Tyr Leu 

. 20 
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(20) 



$?m2 003-73301 



37 

<210> 32 
<211> 44 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Synthetic Peptide 
<400> 11 

His Ser Asp Gly I le Phe Thr Asp 

1 5 
Met Ala Val Lys Lys Tyr Leu Ala 
20 

Pro Lys Arg Arg Asn Ser Gly Arg 
35 40 

[0 0 6 0] 

tE9U*7 'J -f#X H : XaaiiAlaXtiGI 

y*ftr (#ttfi« : 4 ) 

E?iJ#-tl : XaaiilleX(±Val^*i- (ffttfiS : 5) 
HE9iJ#-?-l : Xaal±AsnX«±Ser«rSE-*" (^Sftfi I 9) 
E?iJ#-^ 1 : Xaa(iThrX(iSer^S-t- (ffftfSS : 11) 
EW»-5H : Xaa(±LeuX<i:Tyr£St1- (SfiEfiM : 13) 
eyil** 1 : Xaa<±LysXteArg4r3c1" (ffttteB : 15) 
S9ift-9-l : Xaa(iMet3liiLeuXiinLeu$r^"r 
S : 17) 

E^IS^l : Xaa(iLysXiiArgX<i6ln**-r (fftttt 
•S : 20) 

Ey»J#* 1 : Xaaf±LysXt±Arg£Sti- (fffififi : 21) 
EyiJ#* 1 : XaaiiAsn3^tiAla^S"t" (ffftfeS I 24) 
EyiJ#*l : XaattSerXfiAlaSrSH" (ffttfiit : 25) 
E?iJflM§- 1 : XaaiilleX(±Val^*1- (ff^teS: : 26) 
E?iJ#"?-10 : XaaiiLysXIiArg^rft-T (^Steffi : 2 ) 
EyiJ#-§-10 I Xaai±LysX*±ArgS:*i- (ffttffiH : 3) 
Eyy#*10 : Xaa(±LysX«iArgS:*i" (ffftfSS : 5) 
EyiJ#*10 : XaaliLys3U±Arg£3l1- (ffttfeU : 7) 
Eyfl»*10 : Xaai±Lys3tt±Arg£^i- (ffttfSB * 9) 
EW»*10 : Xaa<±Lys3U±Arg**1- (fffiEfifi : 11) 



6) 
8 ) 
10) 
12) 



Ser Tyr Ser Arg Tyr Arg Lys Gin 

10 15 
Ala Val Leu Gly Lys Arg Tyr Lys 

25 30 
Arg Val Phe Tyr 

EWffll : Xaa<iLysX<2:Arg£S-f (ffffiftfi : 3) 
E5!l#*11 : XaaliLys3t<iArg£fSi- : 4) 

EyU»*ll : XaattLysXttArgSr^i" (ffftteB 

EMW11 : XaatiLys3U*Arg£*-t* (ffttttS 

Eyy»-»11 I Xaat*LysX<4Arg£f|1- (ffftftg 

E?lJ#-§"11 : XaatiLys3U*Arg£*-f (SttttB 
20 [BWOMJIL&H91] 

[d 1 ] KSC J:*nN0SfS14^P*lH^ffl*^1- 

[El 2] 5 i^NOE^t^attS^-/^ K 

U J:*«l8a*14Wi*yS:*"*-|aT-**o 
[13] *BJWE«:X(3rl-,-?-T ^ of KOfg»*Si-BI 

[H4] Hift^^f ,J-7 5 D KCWt *»M 

[05] HS^^f KPACAP27, VIP, human in, jfflfl&JS 
30 »ttcAMP«aH*tC J: *W«*i4fiT^ffl Sr^i-H-C* 

[[3 6] #«^^K«0»aEi:»e»ttB:Tftffli:^ 

[17] ,?-T KIC* 4 * X/<-4f-3flH*ffcfMJ 



& V 



♦ PACAP27 (-9) 



« db-cAMP(-4) 



[17] 




BO 100 120 140 160 

t?-35Sfc of 3>hP-;u) 
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I® I) 



(21) 



#19 2003-73301 



[EI3] 



PACAP27 - 
Ar*-PACAP27 - 

PACAP38 
Arg-PACAP38 < 
PACAPrllke-oePtlde- 
VIP - 
[C 4 . I*J-VIP- 

[g*. i*.st-vip- 
ia*. v*j-pacap27 

lk\ VKH*) -PACAP27- 
60 





■ 10- 7 M 
□ lO^M 



no 



nNOS actMty 
(Percentage Contraction wtth Vehicle) 



J 




Control 



D : 5«?^ifl«Xtf 5«&£f?'>S'ltofa^trDMEM 

S : 0.25 % V* da m&V 0.26 Xfii^ff^^l&im^DMEM 

■ :QJ2 «M -f >v^a. 'J >"&^Slfam DMEM 



[02] 



[04] 



Tested compounds 
(Concentration) 


nNOS Bfc 
(XControD 


CeD viability 
(XControD 


Control 


100.0 ± 15.6 ## 


100.0 ± 8.6 


Ghjtamate (10-* M> with 






Vehicle 


193.0 ± 3.1 ** 


39.7 *± 6.1 


L-NAME (10-* M) 


126.1 ± 32.2 ## 


94.2 ± 2.8 *# 


PACAP27 (10" M) 


114.9 ± 24.1 ## 


88.8 ± 9.2 ## 


PACAP38 (10- 7 M) 


121.2 ± 35.8 ## 


93.3 ± 21.9 ## 


yrp (io- ? ko 


144.7 ± 17.5 % 


78.5 ± 2.1 J# 




40 60 



□ : 3> hD-;U 

■ : j9-7SO-r H itr 4 U 

• : PACAP27 10"' 



P < 0.01, * P< 0.05 (with giutsmatE + vehide) 
••P<0X)1, *P<0.05 (withOnlrcD 



(I, P< 0. 05; II. />< a 01) 
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(22) If ra 2003-73301 




***FSa dog [M]) 

(#, /'C 0.05:11. />< a 01 ; 3>hD- MC«UT. 

• : PACAP 

▲ : VIP j 



7D> h-^-V^Sc* 



(51) Int. CI. 7 

A 6 1 P 25/16 
25/28 
39/02 
43/00 

// C 0 7 K 14/00 



IMUK* 



1 1 1 
Z N A 



F I 
A 6 1 P 



C 0 7 K 
A 6 1 K 



T-n-r(##) 



25/28 
39/02 
43/00 
14/00 
37/24 



1 1 1 
ZN A 



F 9 -1* (##) 4C084 AA02 AA07 BA01 BA08 BA19 
CA59 DB03 DB37 NA14 2A15 
2A16 ZA36 ZA54 ZC03 ZC04 
ZC19 ZC41 
4H045 AA10 AA30 BA09 BA17 BA18 
BA19 EA21 FA20 FA33 
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